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2.1
$N$ $n$ , $N$ $S\in 2^{N}$
. , $v(\emptyset)=0$ $v$ : $2^{N}arrow \mathbb{R}$ .
$S\in 2^{N}$ , $v(S)$ , $S$ .
$\mathcal{G}(N)$ .
$\mathcal{G}(N)$ , , $\mathcal{G}(N)$
. $T\in 2^{N}\backslash \{\emptyset\}$ , $u\tau\in \mathcal{G}(N)$ , $S\subseteq T$ $u_{T}(S)=1$ ,
$u_{T}(S)=0$ , . , $\{u\tau|T\in 2^{N}\backslash \{\emptyset\}\}$
, $\mathcal{G}(N)$ . , $v\in \mathcal{G}(N)$ , $c_{T}= \sum_{S:S\subseteq T}(-1)^{|T|-|S|}\cdot v(S)$
, $v= \sum_{T\in 2^{N}\backslash \{\emptyset\}}c_{T}\cdot u_{T}$ .
2.2 $(2^{N}, \subseteq)$
, $P$ $P$ $\leq$ , $(P, \leq)$ ,
$x,$ $y\in P$ , $x\vee y$ $x\wedge y$ . , $P$
$\mathscr{C}\subseteq P$ , $x,$ $y\in \mathscr{C}$ , $x\leq y$ $x\geq y$
, , $\mathscr{C}$ .
, , $|\mathscr{C}|-1$ .
$2^{N}$
$\subseteq$ , $(2^{N}, \subseteq)$ . , $S,$ $T\in 2^{N}$
, $S\vee T=S\cup T$ $S\wedge T=S\cap T$ , .
$(2^{N}, \subseteq)$ $n$ , $\mathcal{M}(2^{N})$
. , $(2^{N}, \subseteq)$ $m$ $\mathscr{C}=\{C^{0}, C^{1}, \ldots, C^{m}\}$ . ,
$C^{0}\subseteq C^{1}\subseteq\cdots\subseteq C^{m}$ .
$(2^{N}, \subseteq)$ $f$ : $2^{N}arrow \mathbb{R}$ , $f(S)= \sum_{T:T\subseteq S}m_{f}(T)$
$m_{f}$ : $2^{N}arrow \mathbb{R}$ $[4, 6]$ . $v\in \mathcal{G}(N)$ , $v= \sum_{T\in 2^{N}\backslash \{\emptyset\}}c_{T}\cdot u_{T}$
,
$m_{v}(T)= \sum_{S:S\subseteq T}(-1)^{|T|-|S|}\cdot v(S)$
.
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$\varphi$ : $\mathcal{G}(N)arrow \mathbb{R}^{N}$ . $v\in \mathcal{G}(N)$
, $\varphi;(v)$ , $i\in N$ , .
, Shapley Banzhaf . ,
, , .
$\mathscr{C}\in \mathcal{M}(2^{N})$ $i\in N$ $m_{\mathfrak{i}}^{\wp}(v)$ , $m_{i}^{\varphi}(v)=$
$v(C(i)\cup\{i\})-v(C(i))$ . , $C(i)$ , $\mathscr{C}$ , $C^{k}\geq i$
$C^{k+1}\ni i$ $C^{k}$ . $\mathscr{C}=\{C^{0}, \ldots, C^{n}\}$ , $\mathscr{C}$ 1
, $C^{0}=\emptyset$
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$C^{n}=N$ . $m_{i}^{\varphi}(v)$ ,
$i\in N$ .
$S\in 2^{N\backslash \{i\}}$ $i\in N$ $m_{i}^{S}(v)$ , $m_{i}^{S}(v)=v(S\cup$










Shapley , (1) , .
$\phi_{i}(v)=\sum_{s\in 2^{N\backslash \{i\}}}\frac{|S|!\cdot(n-|S|-1)!}{n!}\{v(S\cup\{i\})-v(S)\}$ . (1)
, Shapley , | , [4].
$\phi_{i}(v)=\sum_{T\in 2^{N},T\ni i}\frac{m_{v}(T)}{|T|}$
. (2)




2 ([2]) $\beta$ : $\mathcal{G}(N)arrow \mathbb{R}^{N}$ , $\mathcal{G}(N)$ Banzhaf .
$\beta_{i}(v)=\frac{1}{|2^{N\backslash \{i\}}|}\sum_{S\in 2^{N\backslash \{:\}}}m_{i}^{S}(v)=\frac{1}{2^{narrow 1}}\sum_{S\in 2^{N\backslash \{:\}}}\{v(S\cup\{i\})-v(S)\}$ .
$i\in N$ , , 2
, $i\in N$ , . Banzhaf
, $i\in N$ .






. , 2 .
1( ) 4 $A,$ $B,$ $C,$ $D$ , ( DVD )
3 $P,$ $Q,$ $R$ . , 3 1
, , , .
, ,
. , $P$ $A,$ $B$
. $C,$ $D$ , $C,$ $D$
$Q$ , $P$ , .
2( ) 10 , 4 $A,$ $B,$ $C,$ $D$ 1
. 50%
. , 4 1 , ,
, .
,
, . , A
4 . , A ,
1 , , A .
, . ,
$N$ $n$ , , $R$ $r$
. $a_{0}\not\in R$ $R$
, $R\cup\{a_{0}\}$ , .
, $R$ 1 ,
, , , $\overline{R}$ 1 $’\supset$
. ,
.
3([8]) $S=(S_{a})_{a\in R}$ $N$ ,
.
$S_{a}\subseteq N,$ $\forall a\in R$ ,
$S_{a}\cap S_{b}=\emptyset,$ $\forall a\neq b$ .
$a\in R$ , S $a\in R$
. $\overline{R}^{N}$ , $\overline{R}_{0}^{N}=\overline{R}^{N}\backslash \{(\emptyset, \ldots, \emptyset)\}$
. $S$ , $S_{a_{0}}=N \backslash (\bigcup_{a\in R}S_{a})$ , $|S|=n-|S_{a_{0}}|$ .
$S_{a_{0}}$ $R$ , , $|S|$
$R$ . $S_{a_{0}}\not\supset i$
$S\ni i$ . $S,$ $\mathcal{T}$ , $S\cup \mathcal{T}=(S_{a}\cup T_{\text{ }})_{a\in R}$ ,
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$S\cap \mathcal{T}=(S_{a}\cap T_{a})_{a\in R}$ . , $P\subseteq N$ $a\in R$ ,
$P^{a}=(P_{b}^{a})_{b\in R}$ $b=a$ $=P$ , $P_{b}^{a}=\emptyset$ .
, $\{i\}^{a}=(\emptyset, \ldots, \emptyset, \{i\}, \emptyset, \ldots, \emptyset)$ .
, .
4([8]) $v:\overline{R}^{N}arrow \mathbb{R}^{R}$ , $a\in R$ , $v_{a}(\emptyset, \ldots, \emptyset)=0$
.
$a\in R$ , $v_{a}(S)$ , $S$
$S_{a}$ . $N$
$R$ $\mathcal{G}(N, R)$ .
$|R|=1$ , $\mathcal{G}$ ( $N$, R)=G(N) , , $|R|=1$ ,













$S\subseteq \mathcal{T}\Leftrightarrow S_{a}\subseteq T_{\text{ }},$ $\forall a\in R$ . (4)
, $u_{\mathcal{T}}$ : $\overline{R}^{N}arrow \mathbb{R}$ $S\subseteq \mathcal{T}$ $u_{T}(S)=1$ , $u\tau(S)=0$
, 1 .
1 $v\in \mathcal{G}(N, R)$ ,
$v_{a}= \sum_{\mathcal{T}\in\overline{R}_{0}^{N}}c_{\mathcal{T}}^{a}\cdot u_{T},$
$\forall a\in R$ ,
. , $c_{\mathcal{T}}^{a}= \sum_{S:S\subseteq \mathcal{T}}(-1)^{|\mathcal{T}|-|S|}\cdot v_{a}(S)$ .
$\mathcal{G}(N, R)$ $u_{T}^{a}$ $b=a$ $(u_{\mathcal{T}}^{a})_{b}=u\tau$ ,
$(u_{\mathcal{T}}^{a})_{b}=0$ . , 1 , { $u_{T}$ $|\mathcal{T}\in\overline{R}_{0}^{N},$ $a\in R$} , $\mathcal{G}(N, R)$
. , 1 .
172
1 $v\in \mathcal{G}(N, R)$ ,
$v= \sum_{a\in R_{T}}\sum_{\in\overline{R}_{0}^{N}}c_{\mathcal{T}}^{a}$
. $u_{\mathcal{T}}^{a}$ ,
. , $c_{\mathcal{T}}^{a}= \sum_{S:S\subseteq \mathcal{T}}(-1)^{|\mathcal{T}|-|S|}\cdot v_{a}(S)$ .
3.2 $(\overline{R}^{N}, \subseteq)$
, $P$ $P$ $\leq$ , $(P, \leq)$ ,
$x,$ $y\in P$ , $x\wedge y$ .
$\overline{R}^{N}$ (4) $\subseteq$ ,
$(\overline{R}^{N}, \subseteq)$ . , $S,$ $\mathcal{T}\in\overline{R}^{N}$ , $S\vee \mathcal{T}$
, $S\wedge \mathcal{T}=(S_{a}\cap T_{a})_{a\in R}$ . , $(\overline{R}^{N}, \subseteq)$
$n$ , $\mathcal{M}(\overline{R}^{N})$ .
, $m$ $\mathscr{C}=\{C^{0}, C^{1}, \ldots, C^{m}\}$ . , $C^{0}\subseteq C^{1}\subseteq\cdots\subseteq C^{m}$
. $N=\{1,2\},$ $R=\{a_{1}, a_{2}\}$ $(\overline{R}^{N}, \subseteq)$ 1 .
$1:N=\{1,2\},$ $R=\{a_{1}, a_{2}\}$ $(\overline{R}^{N}, \subseteq)$ .
$(\overline{R}^{N}, \subseteq)$ $f$ : $\overline{R}^{N}arrow \mathbb{R}$ ,
$m_{f}$ : $\overline{R}^{N}arrow \mathbb{R}$ $[4, 6]$ .
$f(S)= \sum_{\mathcal{T}:S\subseteq \mathcal{T}}m_{f}(\mathcal{T})$
.
1 , $v\in \mathcal{G}(N, R)$ $a\in R$ , v
$m_{v_{a}}$ , .
$m_{v_{a}}( \mathcal{T})=\sum_{S:S\subseteq \mathcal{T}}(-1)^{|\mathcal{T}|-|S|}\cdot v_{a}(S)$
3.3 Shapley Banzhaf
$\varphi:\mathcal{G}(N, R)arrow \mathbb{R}^{N}$ . ,
, Shapley Banzhaf




$\mathscr{C}\in \mathcal{M}(\overline{R}^{N})$ $i\in N$ $m_{i}^{\varphi}(v)$ ,
, $m_{i}^{\mathscr{C}}(v)=v_{a}(C(i)\cup\{i\}^{a})-v_{a}(C(i))$ . , $\mathscr{C}$
, $C^{k}\geq i$ $C^{k+1}\ni i$ $C^{k}$ $C(i)$ , $a\in R$ $i\in(C^{n})_{a}$
. $\mathscr{C}=\{C^{0}, \ldots, C^{n}\}$ , $\mathscr{C}$ 1
$R$ , $C^{0}=(\emptyset, \ldots, \emptyset)$
$C^{n}$ . $C^{n}t$ ,




5 $\phi:\mathcal{G}(N, R)arrow \mathbb{R}^{N}$ , $\mathcal{G}(N, R)$ Shapley .
$\phi_{i}(v)=.\frac{1}{|\mathcal{M}(\overline{R}^{N})|}\sum_{y\in \mathcal{M}(\overline{R}^{N})}m_{i}^{\wp}(v)=\frac{1}{n!\cdot r^{n}}\sum_{\in \mathcal{M}(R^{N})}\{v_{a}(C(i)\cup\{i\}^{a})-v_{a}(C(i))\}$ .
1 $R$ ,





$\phi_{i}(v)=\sum_{S_{a_{0}}\ni i}\frac{(|S|)!\cdot(n-|S|-1)!}{n!\cdot r^{|S|+1}}\sum_{as\in\overline{R}^{N}\in R}\{v_{a}(S\cup\{i\}^{a})-v_{a}(S)\}$
. (5)
, Shapley , , .
$\phi_{i}(v)=\sum_{a\in R\mathcal{T}}\sum_{\in\overline{R}_{0}^{N} ,\tau_{a}\ni i}\frac{m_{v_{a}}(\mathcal{T})}{|\mathcal{T}|\cdot r^{|\mathcal{T}|}}$
. (6)
, 5, (5) (6) , $|R|=1$ , , 1, (1)
(2) .
Shapley , Shapley ,
. , 1
, , Shapley ,
.
, $Sha^{r}pley$ ,
$a\in R$ , ,
$R$ ,
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, $\Phi:\mathcal{G}(N, R)arrow \mathbb{R}^{N\cross R}$ . , $(i,p)\in N\cross R$
. Shapley $\Phi=(\phi_{i}^{p})_{(i,p)\in NxR}$ ,
.
$\phi_{i}^{p}(v)=\sum_{S\in\overline{R}^{N}}\frac{(|S|)!\cdot(n.-|S|-1)!}{n!r^{|S|}}\{v_{p}(S\cup\{i\}^{p})-v_{p}(S)\}$ .
$\phi=\sum_{a\in R}\phi^{a}/r$ , ’ , $\phi$
, .
3.3.2 Banzhaf
$S_{\text{ }0}\ni i$ $S\in\overline{R}^{N}$ $i\in N$ $a\in R$
$m_{i}^{S,a}(v)$ , $m_{i}^{S,a}(v)=v_{a}(S\cup\{i\}^{a})-v_{a}(S)$ . ,
$S_{ao}\ni i$ $S\in\overline{R}^{N}$ , $i\in N$ $a\in R$
, $S_{a}$ , .
$S_{a_{0}}\ni i$ $S\in\overline{R}^{N}$ , , $R$
$a\in R$
, Banzhaf .
6 $\beta$ : $\mathcal{G}(N, R)arrow \mathbb{R}^{N}$ , $\mathcal{G}(N, R)$ Banzhaf .
$\beta_{i}(v)$ $=$
$\frac{1}{|\{S\in\overline{R}^{N}|S_{a_{0}}\ni i\}|\cdot|R|}\sum_{S_{a_{0}}\ni i}\sum_{as\in\overline{R}^{N}\in R}m_{i}^{S,a}(v)$
$\frac{1}{(r+1)^{n-1}\cdot r}\sum_{S_{a_{0}}\ni i}\sum_{aS\in 5^{N}\in R}\{v_{a}(S\cup\{i\}^{a})-v_{a}(S)\}$
.
$i\in N$ , $\overline{R}$ $r+1$ ,
$i\in N$ $R$ $r$ , ,
. Banzhaf ,
.
Banzhaf , , .
$\beta_{i}(v)=\sum_{a\in R}\sum_{\mathcal{T}\in\overline{R}_{0}^{N}}\frac{m_{v_{a}}(\mathcal{T})}{(r+1)^{|\mathcal{T}|-1}\cdot r}$. (7) $\cdot$
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, 6 (7) , $|R|=1$ , , 2 (3)
.
, Shapley , ,
Banzhaf $B=(\beta_{i}^{p})_{(i,p)\in N\cross R}$ .
$\beta_{i}^{p}(v)=\frac{1}{(r+1)^{n-1}}\sum_{S\in\overline{R}^{N}}\{v_{p}(S\cup\{i\}^{p})-v_{p}(S)\}$ .
[8] , $\beta^{p}$ ,
,




1 , . $i\in N$
, $a\in R$ $S\in\overline{R}^{N}$ , $i\in S_{a_{0}}$ , $v_{a}(S\cup\{i\}^{a})=v_{a}(S)$
.
1( ) $v\in \mathcal{G}(N, R)$
, $i\in N$ , $\varphi_{i}(v)=0$ .
2( ) $v\in \mathcal{G}(N, R),$ $w\in \mathcal{G}(N, R)$
$\alpha,\beta\in \mathbb{R}$ , $\varphi(\alpha\cdot v+\beta\cdot w)=\alpha\cdot\varphi(v)+\beta\cdot\varphi(w)$ .
3( ) $v\in \mathcal{G}(N, R)$ $\pi\in\Pi(N)$
, $\varphi_{i}(v)=\varphi_{\pi(i)}(\pi v)$ . , $\pi v$ $S$
, $\pi v(S)=v(\pi^{-1}(S))(=v((\pi^{-1}(S_{a}))_{a\in R}))$ .
4( ) $v\in$
$\mathcal{G}(N, R)$ , $\sum_{i\in N}\varphi_{i}(v)=\frac{1}{|\lambda 4(R^{N})|}\sum_{i\in N}\sum_{\theta\in \mathcal{M}(\overline{R}^{N})}m_{i}^{q}(v)$ .
5( )
$v\in \mathcal{G}(N, R)$ , $\sum_{i\in N}\varphi_{i}(v)=\frac{1}{(r+1)^{\mathfrak{n}-1}\cdot r}\sum_{i\in N}\sum_{S\in\overline{R}^{N}}\sum_{a\in R}m_{i}^{S,a}(v)$
.
6( ) $a\in R$
$\mathcal{T}\in$ , $i\in T_{a}$ $\varphi_{i}(u_{\mathcal{T}}^{a})=\frac{1}{|\mathcal{T}|\cdot r^{|\mathcal{T}|}}$ $\varphi_{i}(u_{\mathcal{T}}^{a})=0$
.
7( ) $a\in R$
$\mathcal{T}\in$ , $i\in T_{a}$ $\varphi_{i}(u_{\mathcal{T}}^{a})=\frac{1}{(r+1)^{|T|-1}\cdot r}$ , $\varphi_{i}(u_{\mathcal{T}}^{a})=0$
.
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Shapley , 1, 2, 3, 4, 6 , .
1 1, 2, 3, 4 1 , $\phi$
.
2 2, 6 1 , $\phi$ .
Banzhaf , 1, 2, 3, 5, 7 , .
3 1, 2, 3, 5 1 , $\beta$
.
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